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(54) CURRENT UMITER CIRCUIT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To minimize a wasteful loss of 
electric power, without being affected by the collector-to- 
emitter voltage of an output transistor and to positively 
enable to limit the current to a set value. 
SOLUTION: A conductance amplifier 7 inputs the collector- 
to-emitter voltage of an output transistor 1 detected by first 
to fourth voltage detecting resistors 3-6 and outputs the 
current corresponding to each value. The supply of the 
output current to a current detecting resistor 8 turns on a 
switching transistor 9 not based on the change of the current 
amplifying rate of the output transistor 1 , but if a prescribed 
voltage drop occurs, thereby interrupting the base current of 
a base-current driving transistor 2. Consequently, the output 
current is limited by the interruption of the base current of 
the output transistor 1 . 
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[ n ?m l ] mtimK&mmm £ & s 5 - x m 

: tf$3fifflm 3 *i£ fefr h > y x £ br & &m$!g|HlSg 
fcfcur, B9lBtB^j h 7>i>x£©-^-x^SS£;|$ijB 

or. 

Buiatfcb h ^>i?x £©^-xmifc=&$itti-r s-^-x^i 
fcteur . Mteui^j h -7>i?x * ©-^-xs^^y 

or. 

firiBfiB^ h^>^X£©x5 ^iT-Xt(0|fflKtt, 

H'jiBUl^; h ^ > y X £ ©=i U 9 % £ T - X £ ©Pdl iC (J, 
S&3 ©mJEfcmfflJKng^S^jg&sn. 
B'jiBSH 1 StflfS 2 ©«fftfeafflStSSCCct Sfl-JIWEE 
£. t?ia»3R0^4©*ff^tBffiffigig«:J:S^ES 

£©^{cic;d tcmmzmtj-r z> n> * >xr > 

b-jib^- x®£ H^-z^fflh^^^i ifiam^tii 
fflscts t (omtit&icmmztixtez c £ *i#js t -r z 

icteor, f«iBffl;fth7>i>x#©^-xm8iE£tfcffi 
U ^©^W^CCfc:DrBfiiBta^h7>yx^©tB^ 
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BUSBtiJ* h ^>i>X £©^-x£T— X£©Rn{C«:. -< 

- x k v a y~m h 7 > i?x * #ii:?>jgM& s n . 

^©^-xm^©A^*jg»fT-5.X ^ 9 ^ffl h 7 >^X 

BUfBtB^I h7>yx$©15 f f £T-X£©K«Ctt. 
m 1 2 ©«JE*lffifflejaS*SiS?lJSiK 3 ti . 
B'jfBUJ* h 7>S^X 3?©3 5f £T-X ^©ratCtt, 
» 3 RC/m 4 ©Wi^ttiffl«Kg#*?<J«iffi 3 

B?iam i ztam 2 ©*E^tHffljsias«: «fc -5»be«je 

£. mi3B03SO f ^4©ajI^Wffl«taS(ca:i»lI* 

JE£©^(c)S(;fe*a6*m^j-r63>y5'^>xr>o- 

[^©sfcft&i&gin 
to 00 1 ] 

4^f*^=£fflur&£mag0Kte*5t,>r. m^i«*© 
•W*tf ^^©mSfcfiMipigStc^O. #(c, »^©S 
5e^b, H«tt©l^±^*ia->fcfc©{cMrS„ 
[0002] 

xt*-e©— d£ LrA*mEE*s^btrw^T&(,»*D 

«9> S 5£S£E|BIfS £ 3 ft £ © ifi W&fr 6 « mm 3 *i 
rt>^ (^^.««F§gT5 - 2 0 4 4 7 7^fR^# 

n5Ci*i*S. 037iMH5KW. C©«fc-5J&:fie3U© 

nfcmmmi&<DmmM&mztixis<o ^ ar. 
fl80-ooS£3fe©sijs$iM@K{couritt^-rs. *W 

7>i?x2Qi tcMisxmmcmm&tiimi&in&s 1 a 
2 ao-^-x^eiwnstiSJ^cckr**. -eur. m 

y^ttlfflffiJaS3 1 atC*iOr§fSW±©«IEP4TASi 

#sc£r, Ul*h7>yx^Q i©-<-xmiife*«»f 
br, mofe^M^ensjc^tcitiiSsnr^sfecDr 

[ 0 0 0 3 ] £ fc. l34(C^$nfcm«£$liffi|pIfS«. ta 
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\rv 47mv?i;isx%Q2£&m&mmmjm3 1 b 
t&m&ma.zm., nm^mmmms 1 b©iEHT 

<J:5K:fro-ct,>S. -eur. m*t&tHflJi6i/i&3 l btc 

few s^ei^t aw ©BLt tuzt. x-f,fffl(-7> 

[0 00 4] 3 CC^Sttfc*?S3iiMlHlifcW:> 
WffliStaS3 1 cjWg&SftTfcD. ^©*JEI$T* S X 

tc&oTo*. — m*h-7>^5fQ imfh^-> 

Q2*ii^Shtljf). C©^-X*ijfEF^ 

3 1 c(C*iW-SWEI^T*!BFf^«±i^St. X^f 
Ih7>y^^32 c*3l9l/. ^-XSSfcF^t/ffl 
F^>yx^Q2©'<-X»aE*ij&»T3ft, ^nccj: 

«flE#JK#SH 6 *i S J; 5 &c«)& 3 nr & £ <> ©r & £ „ 
[0 00 5] 

fc„ -Tifet>^, E3Cc^3txfcS£*|5|8S{c*jc>r(i. W 
^«Sfe©-gP*SSS£^lti«fitaS3 1 a'MjSST.fc^ftflt 

^■is? *IHI*IE©<£TCt<fc£m^^£©{£T# 
[0 00 6] *#Mljtt. ±f^ttCC**rttS*ift:4>© 

£H&-r£*>©t?*£„ ffWfottogfttx. w^f^ 

& < . Bf 3E©«3etf r a*«*©lWIR*1f 5 C i #r 
[0 00 7] 
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ffii&SJc^^-xSSaW^SftSW^ F^>^x 
**#LT&4*®HB&{e*5(,>T\ iWfatitf) F ^ >^X 
*©^-X*jft***tHU. *©*iHISJIl«:j£CtiWBtH 
# F 5 > y X * ® tU^«H<DMIH«fT 5 «fc 5 tttit 3 tlX 

mmmmsf&vs> ot, wiem* f 7 >i>x *©-^ 
-xm&*i*tfiT£^-x^}sm*ia<h. mrsa^-x 

«SfetftWSS©*IH»S*(ciS DT . WEttM F 5 > y x 2 

©•^ - ^ mis©«t& ^aw-r s ^ - x «sa»r^® t . 
10 m-t^w* • ^ivzmmmm^-mt. mia^t- 

^«L.r%-s*>©-c*So 

[0 00 8] frfrZmi&lCk^-Cit, zHsf* ■ y 

j&?nsj:5K:tsci-c, f ^ >^x *©*?*# 

H>a*©^^{c*aH-r ■& m^«fife©*«E*fJ|ig*ff 5 
20 ©SHftjWB&JhSti. 0T5£©ttl73«8K-C«S*IJKA5S6eitC 

ft *>*i-5 ciiw fc©-e#>s. 

[0009] <fc 9 JM*W&«J5)c<i: LTtt. 0S*«. ffl2> 

«ee#b>t mm t & s «fc 5 k ^- ^ «^*^J® s n s w^j 

h7>^X5?©'<-X«jSE*^WL,. ^-©^mite*cci& 
DrmrieW^ F 5>^x$©ffl^*«5©*iJHB*tf ^ J: ^ 

yx^©^-X<tT-X<t©rBItG« N 

30 n. B!Tia«ift^taffl«6iSK:*jW€»0f5£©*EI^T{cj; 
->r«ji«98i Btfie^-XSSfe F7-f^MK7> 
v'x ^©^-x«S6©A^=&jS»r-r-S x >f * ^ffl K?> 

yx**iaw6ti, tirfata^h7>^x^©i5 

T - X i ©Iffl(C{J. ^ 1 RO'lg 2 ©SEi^fflfflfiinS^ 

itfij^^n. mriata*h^>yx^©3Ui'^tT- 

xi©ra(c(i. ^3RO'^4©S)E^WfflSSi«l*a5tJ 

8*§n, fiiamiso f »2©«ff^tofflfi«vSK:ct^ 

»JEWEi. iflffam3S^m4©«E^ai«a!AS(Cj; 
S^IEmjE i©M«cjt& D/c«^4 W*^- £ 3 > ^ ^ * > 
40 xr>-7**i|9:w?>n, ^=j>^i?^>^r>7 - ©m^j 
mfia^-xiBolEK^^T'fflh^v^x^iBifia 

[0010] iPifi^m^iAcie^X . 4$tc, \&tsY=r>V 
XZthXU. pn p^h^>yx**fflt^cti^{c 

50 ©3U^^*5a^jF7>y^^©^-XtC, X5>W 
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Src&& 0 Sfctc, CCDi§^ ^4v=?m h"7>isXZ 
B, npn|t*ot f©3 U^a^-X^jjfcK^ 
-Y^ffl F ^V^X^Q^-Xk:, x$~,£#Sr — ;UC, 

f n *nsi« s nr «c 5 (Oifim arc & s . 

[0 0 1 1 ] Jfc, «<OJMtt9tt««d:Ortt, «*. 
fc£ m**ff 3&«Bf5e«[ <t & £ <£ 5 cc-< - x ttifePMSi 3 

*S*fcl£ tTHuEUi* F ^ >^x *©U*«»©WIR* 
*F^>^X*<D^-X<h7-X£©raiCB. 

or^attSSi^cO, WIS^-X«fcF^:/JflF^> 
^x *cD^-x»^0A^£M»r*r -5 X ? *fl§ h 9 > 
^X***RW6tl, liufaffi:^ F^>^X£<Dx* 
T-X tCDPflCCB, HI 1 ROW 2 ©*JE**affit6ta«# 

■3aj86RSft. m&mjib?>*sxz<Dai>**tT- 

XiOP^CB. «3fti»40«EttllfflSi»^ 

Biriem i at^iir 2 ©«E«tam*ts»«: j: £ 

xr>:/#Rtt6ft, M^>^^>^7>7W 

NcwttttUffi f ^>t?x * i«9iews6tfttaffl 

ft/ctft&<tT&<t#jfrr&& 0 C<£>Jg£\ ^-x 

®fcF^:/fflF^>^X#B. npnft*^ 

36&C, C<Dt§£, X>f **JBF5>y* *B, npn 
f^*ot 4 f CDnb^£#^~xm^F^:77BF^ 

>^x£(d-c-xk:, x^^^^t-xcc fft-eftjg 

JBF^>^X£B. Hi;ft h^>^X£#p n pjf££ffil> 
Tfr£*l^CCB. I^MiCCp n p^T&^T, fCDx$? 

F^>^X£<DX* v £CC, ^-x^tH^h^ 

[0013] 
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*>OT*^o **Dfc, Hl«*JIIUoo«l<DBBtiJlK 
HKcoir^TBifH-r*. *r. COWKMIKHKS IB, 
tiij] h c 7>ZsX£ (Hl'tCfcC^ttt TQi j ilftfB) 1 
OKEE^tttflW. -f ^ffl F ^>^X 

* (HiKJauttt r q 2 j <t*ia) 2(cj:9$iJW3ft 
4<fc5*jS53ftr&£t>:foi9>£^y~xu^ 

» ^3W«^^t«EEEP*lW8^ 1 He, n u 9 $W9Sfflt 
r, Ui;*jF^>^x# i©^-x£t-x£<di«k:b, 

^-XfciftK^-f ^Ih7>^3f2i > XSKMIBIhIIS 
S 1 o-e*^^^Hifflffi!SS8 &«qk 

WJKttStlfefcCDi&oTCiS. -Ttttofe. npn$© 
^~X«^F^:/ffiF^>:^X£2<D:3U*£B, ffl 

20 fit, C«V<-X«l[F9-f^fflh^>yx*2 

#*A#3ft&J;5K&oT<,>& 0 C(D*iJi5ifflcDA^fi-^ 
B, F 7 >f ^ffl b 7 >^ ^ 2 O^-xiS 

«fc*'*><DT, f©i»«K:J:9tB;&F^>^x* ice J: 
sm*«ffV(xjt<0WlS}W3teSti4J:5«:«corc^ 0 
[0 0 14I«WMHHKSiB,-'=iU^jr 

pamEE^tHsi52 1 1: mmnm(tiEB2 2 1 % mx&m 

Si52 3<h, ^-X«gS^mSP2 4iCC^83tir«^3 
30 miUrcoav^^ . X5 ^ 4fB«EE*ka»2 IB, 

**ui-r*fc<D-c. *i7iM»4<D«ff«aflaffiSiS3 

Ttttot, 3riS0 sr »2(Dt«EEMtHffllS!aS (01 

CCtolirttftl-^tl ("R 1 j , TR2J 3, 4 

b, tH^ h^>^x^ v ztT-z.mK.wsm 

»3S0f*4<D«EElftafla«!SS (01 

ccfc^rB-en-eti tr3j , tr4j &ne) 5. 6 

B, HJ* F^>^x* io3U^*tr-x|HCc % Bl^iJ 
[ 0 0 1 5 ] JB 1 acXKf 2 <Z)^ff^ffifflS!SS3 . 4 CD 

3, 4oa^itrcs«^sitK:jecft^:«3r. mt> 

H4CDMJE^tHffiffi!n:^5 > 6 0fflS<D«t*^CCB, » 
3 ROW 4 (DmEE^tBfflSCtS 5 , 6 CDffiCtfflr « 
7>EEi:h;CC^D/c^3r v tH*h7>^^l(D3U^ 

50 (Cftotl^. fir. ^iao'm2(DmjE^fcHfflffiin 
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«3. 4(Dffla<Djg»^i v m$mfm*<D9mmm 

WlYv>isXii KDziUZZ .X5 *£rfflWEVc E 
352 2tt, m^M^^CDfiirtf^ti^Jc^ic^cD^ 

"CTOn/cfetDi^otC^o gm7>7* (S 1 
UTi* Tgrmj i*BB) 7tt, AAlE(CSi;/cS$^ 

KAAJfrFfctt. 5tO»3SV»4<D«lI^ffifflfi!nS 
5, 6(DtB£<D&*k£#, ^rtl^timm^tlX^^ - 
jm7>^7©HJ«Bflt W*«»rgP2 3C7)mSK 

^^i<D«^tc^3nr^t). ccDgmr> 20 

7 7 ^A^£ft£ffl;ft b^>^X£ 1 (Dx$ ^£ - 

[0017] ^-xmaa»r*l9:<hor(DW^iiBf^2 
■c, m^F^>^x* i©ai**ff*#±s*r, to* 

I ' =<m { R 2 *Ve / (R1+R2) 

ai ) 

[0 02 3] CCt, cpfcfc, srmT>:/7<D:3>#** 
V, tH^; h^>^X£ lcDx^ 9 ^m]E, V 

l,R2,R3,R4tt l *ft*ft*17JM#4©*EEtt 
fflffiigJnH3-6CDffiJn«ir^>^r. R1=R2-R3 

v c e =v E - v c x$>z><dx. cn^o±ai(DS:i z 
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* Xli£ F 5 -f ^ffl Y 5 >t>X 5? 2 OD-^-XKSSft 3 ft* 

[0018] -€* L"C, C(D«fc*afflfflK«8K:tt, V* 
-^«SKF^>f^fflF^>^^2ic < fcO, ffl*h^> 
*J> 7.5 1 CD^-xm«£<t, 5toWIBWiJ»i&IE»2 2^6 

xsss Y^4^mY 5>is7 z 2 o^-xmsfcjwaw s 

[0019] :*&c v ±K»flEK:t5WS«pffCcoc»Ta(MB 
£-T, ^-XfWfcF^-Y yfl3F^>^X^2(3D-^ 

^>>?x^2^ttff*r^i, m* ^>^x* icd^- 
®t«ittjifitn:s8cc*>^n^c<hi* 
* i ^-xmas i b ifimmmmmfimstitcmt} 

[002 0] — 2T % m 1 M*2 tD«ffl*aifflfi!aS 

3. A<ommowgt^t, m3Ram4(ommkmmm 

Z 1 ^ $ • n U^^PHmjEVc s iC»jSb/c^JE 
*17iMW4 0«E*affl«S»3^e«C)« 
taffiT?^ * £ I > ^ #EEJt<D A ^ 3 (Dmil^ff 6 tl , 
groT>^7fcj:0^^iitc|SD^SfeI '^W^3 

fix. mm&mmmtzm^mi&ztizcattjiz. l 

' <b CD?D(D®K^ti & C £ i & £ „ 
Slft^ffifflSJnS 8 ^Cfct^ -2»mjIKT^S«± <b & & 

ix-r y ^fflh^>^x^9^*iiL, ^-x«ftF7 

i*(C. HB$^m* F ^>i>X ^ 1 <7X-X«*fc I B <D 

[002 2] CCX, gmT>^ r 7 3^6««*fflffl»fa 

-R4-V c / (R3+R4) } • • • ( 

I ' -qmXVc e / 2 * * * (SC2) 

[0 0 2 4] Uc^ot, gm7>7 , 70MSl ' 
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£ 9 3W*iM-i ) RtCtttttttUffiflftiS 8 CC*hS 

®£ i o *##>t#£ 0 

[oo2 5] Htawtio ^-xwfc&M* 

J«i*40BB«-c*-ri, %4>«l:9tctt«. I B =I 
off I OPBWaffitetii^e, ^ - x 

tt, I O = 0 ( I O F F " I ' ) tmZtlZ* ^ 10 

U£ £ - x ^ 7 *IHWEV 0 e *Vh3l>Wd, I ' 12K 

^rc*^ct-rn«. m*«*ioa:* l 0 =/s' (i 

off) «$n^ 0 fLt, ffl*«fc*SBf3e<D*# s 
ittofciK, ««fWIB3ftSjHtK:tt3ti*J:5CC'rSCc 

• x^ *£r|H«aEV c e jW/JnS 

[0 02 6] Tfc*>^ v -t©fca&«:tt % MIofi- 
i ' ) =18 ' (Ioff) t ^ur, 
costwararrsi, I ' = io f f - Ifi V£) I 20 

o f f ii3n^ 9 ttfc, CC*C, &>& * "C&£ 0 £ 

«L I'=Ioff-(<3 ' /&) Ioff aMftftT & 

3- 6<Dffl*MKT£ 

[0 02 7] CGXfcSfcbT. C©»l<Z>HB=liBE«K: 
MEfeltiff 2 1 <h*lJRB«Sfe«JESP2 2 irlfiETScfc 5 30 

[0 0 2 8] %IC. H2*#Jf8Loo»2 0r>ll»«JS« 

(D^ 2 <DHM1t AMtcArt* S MfflMRBB S 2 *> , 01 

0EtfefcHSB2 1 MK*KfltiEflS2 2 4, UU^7iK»TSB2 40 
3Ai, ^-X«»ffl«2 4A4CC*g|StiT«ftS 

mu j^t. afts^^tcKw-ricii-rs. £ 

ftttt>HB*6M«B<DA#fI #*«A*3n5 J: Sfcfc 
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[0 02 9] * 15 v ^ia«'BE*a»2 ltt, 

WftffiiEM 2 21*. MttMMMffigoMr ft fcft 3 J: 5 

S ft fc%Om 1 OBKflteRW i^M<!:C5^C^(D 

-c#>& 0 ta*a»fgi52 3Att, mt>h^>i;xz nc*$ 

<tfc^fc*§^c, ^-X«*F^:/fl§h^>^;*#2 
*>©4ttoTC»*. -<-X«S^fflgP2 4A^ tftfjF- 

/cmjE£2££-r6&<Dr, c©[p|8S«jawiccteiir«, 

[0 030] i-T, pnp»l«Mf7>^^ 

>^x# KD^-xic^ti^timmztiz— 3^ 

U^^4©S«*-CCtt. gmT>^7(Dtt}*« J F-^jK 

MStir^s. fit, cox>f^fflh7>^^9 

[0 03 1 ] ±E»««:*5^sttffitcoLiT:ttlB 
r^>o ^-X«S6F^Y^fflh^>^X^2CD^ 
-Xfc, H«Snftl»]mGEBMa>flia)HKM»»6M 

^>^X^2^ttfp-r^><b, Hi^h7>^X^lMl 
Sfc1*fflfflh^>^X^ 1 oo-^-xccw, 

m*lftHifflh^>t?x^ 1 0tc« v ttl^h^>^ 
X^ 1 4CDXS ^*^^X©J:k*CCj£Dfc»ifc&Ji*tl4 

fflh^>> : X^ 1 0C0x$ 4 X<Dik&*. Q 
1 e : Q 1 E ' =n : 1 it^i, SSfetfttHflB b 5>V 
X^10CC«, Wibvlsis** l«rSSti5«S6©l/ 



n 

[0 03 2] — ffi 1 RO'I2 OttEEKHJJB&ffiS 

* i <dj.s • ^w^^ramffiVc e tc2*)£ufcmK 

ffmT>^7B:J:»)*©«EK:iBC*:«ltI ' tfttfc&S 

Wot, ««*Hlffl!aS»8Ccfc^rB. Sifc&tHffl 
h5>3?X* 1 0*6«ftS*l*«»ifirmr>^7* 
6<D«fcI ' <h©fP©«*^tt*C<tift£. *b 

C<L£ft£o 

[0 03 3] C C-C. tint) h £ 1 CDn U £ • 

i tmfi&mm h^>t?x* i o£<dx^ **jt 

lib. 3 6«c, (XJvl-mYv 

zsv>*2 9 &mM~r h ) Kccmifci&fcH fflffitag 8 tcssn 

[0034] Io * = U f f - I ' 
[0035]^lt k ttttJ h^>^X£ 1 <DaU^£ • 

tttfjW* I o £ I o ' ^©HlCCtt, I o = n x I o 'CD 

mm&i&ttzztfrh, m*««ioB t s^k* i 

o=n(IoFF-I') <t*3ft£„ —2k h 9 

W^tCtt, I o =n ' x I o ' (DHifctfJftSU 

o tt. U=n' ( I o f f ) i^ShSCitftS, 
[0 03 6] Ui^«©At Stfto fcRKl. « 

jewk: ft 3 n & <£ o T & ca* , ^u^** 

• iS^dr|a*EEV c e #/hSl4§d©HI*W* 

n<loFF-I')=n' ( I O F F ) &ft£sftX*s 
*£. ^CT\ C©3itt«»-rSi. I — I o f f ~ 
(n */n) I o f f ISA. I * = I 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the power circuit which comes to use semiconductor devices, such as 
a transistor, this invention relates to the current-limiting circuit for restricting the output current, 
and relates to what aimed at stabilization of operation, improvement in dependability, etc. 
especially. 
[0002] 

[Description of the Prior Art] Although there are various things in a power circuit, what is called 
the so-called voltage stabilizer which stabilizes and outputs input voltage as one, for example is 
variously proposed from the former (for example, reference, such as JP,5-204477,A). In such a 
voltage stabilizer, the current-limiting circuit which restricts for circuit protection (for example, 
the output current) etc. may be prepared. The example of a configuration of such a conventional 
current-limiting circuit is shown, and the conventional current-limiting circuit is hereafter 
explained to drawing 3 thru/or drawing 5 , referring to this drawing. Resistor 31a for current 
detection is connected to a serial to the output transistor Ql of a power circuit, and it is made 
first to be impressed to the base of transistor 32a for a switch in the voltage drop by the current- 
limiting circuit shown in drawing 3 . And when the voltage drop more than predetermined arises 
in resistor 31a for current detection, by making it flow through transistor 32a for switching, the 
base current of the output transistor Ql is intercepted, it is constituted and current limiting 
becomes so that may be planned. 

[0003] Moreover, between the base of the output transistor Ql, and a ground, the series 
connection of the transistor Q2 for a base current drive and the resistor 31b for current detection 
is carried out, and, as for the current-limiting circuit shown in drawin g 4 , the voltage drop of 
resistor 31b for current detection is impressed to the base of transistor 32b for a switch. And if 
the voltage drop in resistor 31b for current detection becomes more than predetermined, 
transistor 32b for a switch flows, the base current of the transistor Q2 for a base current drive is 
intercepted, the base current of the output transistor Ql is intercepted by coincidence, it will be 
constituted and current limiting will become so that may be planned. 

[0004] Furthermore, the so-called transistor Ql'by which current mirror connection was made is 
prepared to the output transistor Ql, resistor 31c for current detection is connected between the 
collector of this transistor Ql', and the ground, and, as for the current- limiting circuit shown in 
drawing 5 , that voltage drop is impressed to the base of transistor 32c for a switch, on the other 
hand, the transistor Q2 for a base current drive connects with the base of the output transistor Ql 
and transistor Ql' - having - **** - this - while [ for a base current drive ] stating transistor 
Q2 and impressing the input signal for control to - SU, the collector of transistor 32c for a switch 
is connected. And transistor 32c for a switch flows, if the voltage drop in resistor 31c for current 
detection becomes more than predetermined, transistor Q2 for a base current drive, it will state 
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and - SU current will be intercepted, the base current of the output transistor Ql will be 
intercepted, it will be constituted and, thereby, current limiting will become so that may be 
planned. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in a circuit, there was a problem which 
following-**, respectively conventionally [ above-mentioned ]. That is, conventionally which 
was shown in drawing 3 , since it had the composition that a part of output current is passed to 
resistor 31a for current detection in a circuit, power loss arose and there was a problem of 
consuming useless power. Moreover, in the circuit shown in drawing 4 and drawing 5 , the 
decline in the current amplification factor beta by the fall of the electrical potential difference 
between collector emitters of the output transistor Ql existed, further, in drawing 5 , the gap of 
the current ratio in the current mirror connection part accompanying it occurred, and there was a 
problem that the set point at the time of current limiting being made became incorrectness. 
[0006] This invention was made in view of the above-mentioned actual condition, and as much 
as possible, there is little useless power loss, it ends and offers the current-limiting circuit which 
can moreover perform current limiting certainly in the set-up value. Without being influenced by 
the electrical potential difference between collector emitters of an output transistor, other 
purposes of this invention can restrict the output current with the predetermined set point, and are 
to offer the current-limiting circuit where the dependability by which actuation was stabilized is 
high. 
[0007] 

[Means for Solving the Problem] In order to solve the technical problem of the above-mentioned 
invention, the current- limiting circuit concerning this invention In the power circuit which comes 
to have the output transistor by which base current is controlled so that output voltage serves as a 
predetermined value It is the current-limiting circuit which is constituted and becomes so that the 
base current of said output transistor may be detected and the output current of said output 
transistor may be restricted according to the detection result. A base current detection means to 
detect the base current of said output transistor, A base current cutoff means to intercept supply 
of the base current of said output transistor according to the detection result of said base current 
detecting element, It comes to provide an electrical-potential-difference detection means between 
collector emitters to detect the electrical potential difference between collector emitters of said 
output transistor, and a base current amendment means to supply the current according to the 
detection result of said electrical-potential-difference detecting element between collector 
emitters to said base current detecting element. 

[0008] In this configuration, the electrical potential difference between collector emitters is 
detected by the electrical-potential-difference detection means between collector emitters, it is 
that the current according to the electrical potential difference between the collector emitters is 
supplied to a base current detection means, and by the base current amendment means, 
fluctuation of the set point which performs current limiting of the output current resulting from 
change of the current amplification factor of an output transistor will be prevented, and current 
limiting will be certainly performed by the predetermined output current. 
[0009] In the power circuit which comes to have the output transistor by which base current is 
controlled as a more concrete configuration, for example so that output voltage serves as a 
predetermined value It is the current-limiting circuit which is constituted and becomes so that the 
base current of said output transistor may be detected and the output current of said output 
transistor may be restricted according to the detection result. Between the base of said output 
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transistor, and a ground Series connection of the transistor for a base current drive and the 
resistor for current detection is carried out. It will be in switch-on by the predetermined voltage 
drop in said resistor for current detection. The transistor for a switch which intercepts the input 
of the base current of said transistor for a base current drive is prepared. Between the emitter of 
said output transistor, and a ground The series connection of the 1st and 2nd resistors for 
electrical-potential-difference detection is carried out. Between the collector of said output 
transistor, and a ground The partial pressure electrical potential difference series connection of 
the 3rd and 4th resistors for electrical-potential-difference detection is carried out, and according 
to said 1st and 2nd resistors for electrical-potential-difference detection, The conductance 
amplifier which outputs the current according to a difference with the partial pressure electrical 
potential difference by said 3rd and 4th resistors for electrical-potential-difference detection is 
formed. The output terminal of the conductance amplifier concerned The thing which it comes to 
connect at the node of said transistor for a base current drive and said resistor for current 
detection is suitable. 

[0010] In this configuration, especially as an output transistor, when a pnp form transistor is 
used, if it is the configuration prepared so that the output voltage which the stabilized electrical 
potential difference was impressed to the emitter, and was stabilized from the collector might be 
obtained, it is suitable. Moreover, the thing which the transistor for a base current drive is a npn 
form, and that collector is connected to the base of an output transistor, and comes to connect an 
emitter with the resistor for current detection in this case, respectively is suitable. Furthermore, 
the thing which the transistor for a switch is a npn form, and that collector is connected to the 
base of the transistor for a base current drive, and comes to connect an emitter with a ground in 
this case, respectively is suitable. 

[001 1] Moreover, it sets to the power circuit which comes to have the output transistor by which 
base current is controlled as other concrete configurations, for example so that output voltage 
serves as a predetermined value. It is the current-limiting circuit which is constituted and 
becomes so that the base current of said output transistor may be detected and the output current 
of said output transistor may be restricted according to the detection result. Between the base of 
said output transistor, and a ground The transistor for current detection by which the series 
connection of the transistor for a base current drive is carried out, and current mirror connection 
is made with said output transistor is prepared. Between the outgoing end of the transistor for 
current detection concerned, and a ground The resistor for current detection will be connected 
and it will be in switch-on by the predetermined voltage drop in said resistor for current 
detection. The transistor for a switch which intercepts the input of the base current of said 
transistor for a base current drive is prepared. Between the emitter of said output transistor, and a 
ground The series connection of the 1st and 2nd resistors for electrical-potential-difference 
detection is carried out. Between the collector of said output transistor, and a ground The partial 
pressure electrical potential difference series connection of the 3rd and 4th resistors for 
electrical-potential-difference detection is carried out, and according to said 1st and 2nd resistors 
for electrical-potential-difference detection, The conductance amplifier which outputs the current 
according to a difference with the partial pressure electrical potential difference by said 3rd and 
4th resistors for electrical-potential-difference detection is formed, and the thing which it comes 
to connect at the node of said transistor for current detection and said resistor for current 
detection is suitable for the output terminal of the conductance amplifier concerned. 
[0012] In this configuration, especially as an output transistor, when a pnp form transistor is 
used, if it is the configuration prepared so that the output voltage which the stabilized electrical 
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potential difference was impressed to the emitter, and was stabilized from the collector might be 
obtained, it is suitable. Moreover, the thing which the transistor for a base current drive is a npn 
form, and that collector is connected to the base of an output transistor, and comes to connect an 
emitter with a ground in this case, respectively is suitable. Furthermore, the thing which the 
transistor for a switch is a npn form, and that collector is connected to the base of the transistor 
for a base current drive, and comes to connect an emitter with a ground in this case, respectively 
is suitable. Furthermore, when an output transistor comes to use a pnp form, the transistor for 
current detection is a pnp form similarly, and what was prepared so that the emitter might be 
connected to the emitter of an output transistor, the base might be connected to the base of an 
output transistor, respectively and a collector might serve as an outgoing end is suitable for it. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to drawing 1 and drawing 2 . In addition, the member explained below, arrangement, 
etc. cannot limit this invention, and can change it variously within the limits of the meaning of 
this invention. First, the 1st example of circuitry is explained, referring to drawing 1 . First, this 
current-limiting circuit SI is an example of a configuration at the time of being prepared in the 
voltage stabilizer of the format called the so-called series regulator which it is constituted and 
electrical-potential-difference stabilization actuation of the output transistor (it is written as "Ql" 
in drawing 1 ) 1 becomes so that it may be controlled by the transistor 2 for a base current drive 
(it is written as "Q2" in drawing 1 ). In this example of circuitry, the thing of a pnp form is used, 
that emitter is connected to the stabilized electrical-potential-difference impression terminal 11, 
and, as for the output transistor 1, the collector is connected to the stabilization voltage-output 
terminal 12, respectively. And between the base of the output transistor 1, and a ground, the 
transistor 2 for a base current drive and the resistor 8 for current detection which is one of the 
components of the current- limiting circuit SI had carried out series connection. That is, while the 
collector of the transistor 2 for a base current drive of a npn form is connected to the base of the 
output transistor 1, the resistor 8 for current detection is connected with the emitter between 
grounds. And the input signal for control is inputted into the base of this transistor 2 for a base 
current drive from the circuit which is not illustrated. The input signal for this control serves as 
base current of the transistor 2 for a base current drive, and adjustment of the output voltage 
Vout with the output transistor 1 is made by that increase and decrease. 

[0014] The current- limiting circuit SI was divided roughly into the electrical-potential-difference 
detecting element 21 between collector emitters, the limit current amendment section 22, the 
output cutoff section 23, and the base current detecting element 24, and was constituted. The 
electrical-potential-difference detecting element 21 between collector emitters as an electrical- 
potential-difference detection means between collector emitters detects the electrical potential 
difference VCE between collector emitters of the output transistor 1, and the 1st thru/or 4th 
resistor 3-6 for electrical-potential-difference detection was constituted as a main component, 
that is, the 1st and 2nd resistors 3 and 4 for electrical-potential-difference detection ( drawing 1 - 
- setting — respectively — "Rl", "R2", and a notation) while series connection was carried out 
between the emitter of the output transistor 1, and the ground, series connection of the 3rd and 
4th resistors 5 and 6 for electrical-potential-difference detection ( drawing 1 — setting - 
respectively - "R3", "R4", and a notation) had been carried out between the collector of the 
output transistor 1, and the ground. 

[0015] The so-called partial pressure electrical potential difference corresponding to the emitter 
electrical potential difference VE of the output transistor 1 is obtained at the mutual node of the 
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1st and 2nd resistors 3 and 4 for electrical-potential-difference detection in the magnitude 
according to the division ratio which becomes settled in the resistance of the 1st and 2nd resistors 

3 and 4 for electrical-potential-difference detection. Moreover, the so-called partial pressure 
electrical potential difference corresponding to collector voltage VC of the output transistor 1 is 
obtained at the mutual node of the 3rd and 4th resistors 5 and 6 for electrical-potential-difference 
detection in the magnitude according to the division ratio which becomes settled in the resistance 
of the 3rd and 4th resistors 5 and 6 for electrical-potential-difference detection. And the electrical 
potential difference obtained between the mutual node of the 1st and 2nd resistors 3 and 4 for 
electrical-potential-difference detection and the mutual node of the 3rd and 4th resistors 5 and 6 
for electrical-potential-difference detection is a partial pressure electrical potential difference 
corresponding to the electrical potential difference VCE between collector emitters of the output 
transistor 1 . 

[0016] In order to amend the set point so that current limiting may be performed with a 
predetermined value, the limit current amendment section 22 as a base current amendment means 
supplies the current according to the electrical potential difference between collector emitters of 
the output transistor 1 to the resistor 8 for current detection, and the conductance amplifier 
(henceforth "gm amplifier") 7 was constituted as a main component, the so-called operational 
amplifier of well-known and common knowledge constituted so that the gm amplifier (it is 
written as "gm" in drawin g 1 ) 7 might output the current according to input voltage — it is — the 
non-in versed input terminal - the 1st of the point, and the mutual node of the 2nd resistor 3 and 

4 for electrical-potential-difference detection - moreover, the 3rd of the point and the mutual 
node of the 4th resistor 5 and 6 for electrical-potential-difference detection are connected to the 
inversed input terminal, respectively. On the other hand, it connects at the node of the resistor 8 
for current detection of the output cutoff section 23, and the emitter of the transistor 2 for a base 
current drive, the current according to the electrical potential difference corresponding to the 
electrical potential difference between emitter collectors of the output transistor 1 inputted into 
this gm amplifier 7 is outputted, and the output terminal of the gm amplifier 7 is passed to the 
resistor 8 for current detection. 

[0017] When it changed into the condition that the output current corresponding to a 
predetermined current- limiting value flows in the output transistor 1, the output cutoff section 23 
as a base current cutoff means is intercepting actuation of the transistor 2 for a base current drive, 
stopped output actuation of the output transistor 1, and aims at a limit of the output current, and 
the transistor 9 for a switch was constituted as a main component. The base current detecting 
element 24 as a base current detection means detects the base current of the output transistor 1, 
generates the electrical potential difference according to that magnitude, and comes to use the 
resistor 8 for current detection in this example of circuitry. The resistor 8 for current detection is 
connected to the serial between the emitter of the transistor 2 for a base current drive, and the 
ground, as already stated, and the node was connected to the base of the transistor 9 for a switch. 
The emitter was connected to the ground, while the transistor of a npn form is used and, as for 
the transistor 9 for a switch, that collector was connected to the base of the transistor 2 for a base 
current drive in this example of a configuration. 

[0018] And if the base current of the output transistor 1 and the current from the previous limit 
current amendment section 22 flow into this resistor 8 for current detection and a predetermined 
voltage drop arises with the transistor 2 for a base current drive to it, the transistor 9 for a switch 
will flow to it, the base current of the transistor 2 for a base current drive is intercepted, and, 
thereby, the base current of the output transistor 1 is intercepted. 
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[0019] Next, the actuation in the above-mentioned configuration is explained. First, if the input 
signal for control is impressed to the base of the transistor 2 for a base current drive from other 
circuit parts of the voltage stabilizer which is not illustrated and the transistor 2 for a base current 
drive operates, while base current IB will be supplied to the base of the output transistor 1, this 
base current IB will flow also to the resistor 8 for current detection, supply of this base current 
IB -- the output transistor 1 -- base current IB -- current amplification factor beta twice - the 
output current 10 carried out will flow. 

[0020] On the other hand, between the mutual node of the 1st and 2nd resistors 3 and 4 for 
electrical-potential-difference detection, and the mutual node of the 3rd and 4th resistors 5 and 6 
for electrical-potential-difference detection It is an electrical potential difference corresponding 
to the electrical potential difference VCE between emitter collectors of the output transistor 1 . 
the — one — or — the — four — an electrical potential difference — detection — ** — a resistor — 
three - six - resistance - becoming settled - being the so-called - a division ratio - magnitude - 
- an electrical potential difference - obtaining - having — gm — amplifier — seven — the — an 
electrical potential difference — having responded — a current — I — ' - outputting - having — a 
current — detection — ** — a resistor — eight — supplying — having — ******** , Therefore, in 
the resistor 8 for current detection, the current of the sum of the base current IB of the output 
transistor 1 and current I' from the gm amplifier 7 will flow. 

[0021] And if the voltage drop in the resistor 8 for current detection becomes more than 
predetermined by the influx of such a current, while the transistor 9 for a switch will flow and 
supply of the base current of the transistor 2 for a base current drive will be intercepted, supply 
of the base current IB of the output transistor 1 will be intercepted by coincidence. 
[0022] Here, current I' which flows into the resistor 8 for current detection from the gm amplifier 
7 is expressed as follows. 

F=gm {R2 and VE/(R1+R2)-R4, and VC/(R3+R4)} ... (formula 1) 

[0023] Here, gm is [ the emitter electrical potential difference of the output transistor 1 and VC 
of the conductance of the gm amplifier 7 and VE ] the collector voltages of the output transistor 
1, and Rl, R2, R3, and R4 are the resistance of the 1st thru/or 4th resistor 3-6 for electrical- 
potential-difference detection, respectively, and they presuppose that it is R1=R2=R3=R4. 
Furthermore, since it is collector emitter electrical-potential-difference VCE=VE-VC, when the 
above-mentioned formula 1 is arranged from this, it is expressed as follows. 
I'=gmx VCE/2 . . . (formula 2) 

[0024] Therefore, it can be said that emitter collector voltage VCE of the output transistor 1 
follows output current I' of the gm amplifier 7 on decreasing, and it decreases. The current 
amplification factor of the output transistor 1 when the electrical potential difference VCE 
between collector emitters of the output transistor 1 is large enough for convenience of 
explanation Next, beta, On the other hand, while defining the current amplification factor of the 
output transistor 1 when the electrical potential difference VCE between collector emitters is 
small as beta', respectively Furthermore, in case current limiting is made (the transistor 9 for a 
switch flows), the current which flows to the resistor 8 for current detection is set to IOFF, and 
the output current IO which flows to the output transistor 1 is searched for. 
[0025] First, it is as follows when the output current IO is expressed with the relation between 
base current and a current amplification factor. Since the relation of IB=IOFF-F is materialized, 
the output current IO when the electrical potential difference VCE between collector emitters is 
large enough is expressed as IO=beta (IOFF-F). On the other hand, if I' is abbreviation 0 when 
the electrical potential difference VCE between collector emitters is small, the output current IO 
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is expressed as IO=beta' (IOFF). And when the output current becomes predetermined 
magnitude, in order to make current limiting correctly, the output current when the electrical 
potential difference VCE between collector emitters is large enough, and the output current when 
the electrical potential difference VCE between collector emitters is small need to become equal. 
[0026] That is, it is necessary to become beta(IOFF-I') =beta' (IOFF) for that purpose. And 
arrangement of this formula expresses it as I=IOFF-(betaYbeta) IOFF. In addition, it is 
beta>beta'here. After all, in order to make it 1=10 FF-(beta '/beta) IOFF materialized, the value of 
the 1st thru/or 4th resistor 3-6 for electrical-potential-difference detection will be adjusted. 
[0027] Thus, it sets for this 1st example of circuitry. By change of the current amplification 
factor resulting from change of the electrical potential difference between emitter collectors of 
the output transistor 1 The current which flows to the resistor 8 for current detection by making it 
amend in the electrical-potential-difference detecting element 21 between collector emitters, and 
the limit current amendment section 22 so that fluctuation of the set point at the time of current 
limiting being performed may not arise Even if change of the current amplification factor 
resulting from change of the electrical potential difference between emitter collectors of the 
output transistor 1 arises, current limiting will be made with the predetermined set point. 
[0028] Next, the 2nd example of circuitry is explained, referring to drawing 2 . In addition, 
suppose that the same sign is attached about the same thing as the component shown in drawing 
I . The current-limiting circuit S2 in this 2nd example of circuitry of the point used as what was 
divided roughly into the electrical-potential-difference detecting element 21 between collector 
emitters, the limit current amendment section 22, output cutoff section 23 A, and base current 
detecting-element 24A like the example of circuitry shown in drawing 1 , and was constituted is 
also fundamentally the same. Hereafter, although a concrete configuration and actuation are 
explained, suppose that it explains focusing on a point which omits the detailed explanation and 
is different hereafter about the same component as the 1st example of circuitry. First, the series 
connection of the transistor 2 for a base current drive is carried out between the base of the 
output transistor 1, and a ground, and the point that the input signal for control is inputted into 
the base of the transistor 2 for a base current drive from the circuit which is not illustrated is the 
same on the example of circuitry basic target shown in previous drawing 1 . 
[0029] The electrical-potential-difference detecting element 21 between collector emitters 
detects the electrical potential difference VCE between collector emitters of the output transistor 
1, and does not have the 1st example of circuitry of the point the configuration was indicated to 
be to drawing 1 , and the changing place. The limit current amendment section 22 amends the set 
point so that current limiting may be performed with a predetermined value, and it does not have 
the 1 st example of circuitry of the point the configuration was indicated to be to drawing 1 , and 
the changing place. When it changed into the condition that the output current corresponding to a 
predetermined current- limiting value flows in the output transistor 1, output cutoff section 23 A is 
intercepting actuation of the transistor 2 for a base current drive, stopped output actuation of the 
output transistor 1, and aims at a limit of the output current, and the transistor 9 for a switch was 
constituted as a main component. Base current detecting-element 24A detected the base current 
of the output transistor 1, and generates the electrical potential difference according to that 
magnitude, and the resistor 8 for current detection and the transistor 10 for current detection were 
constituted as a main component in this example of circuitry. 

[0030] First, while the transistor 10 for current detection of a pnp form is the output transistor 1 
and the so-called thing by which current mirror connection is made, the emitter is connected to 
the emitter of the output transistor 1 and the base is connected to the base of the output transistor 
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1, respectively, the collector is connected to the end of the resistor 8 for current detection, and 
the other end of the resistor 8 for current detection is connected to the ground. While the output 
terminal of the gm amplifier 7 is connected, the base of the transistor 9 for a switch is connected 
at the node of the resistor 8 for current detection, and the collector of the transistor 10 for current 
detection. And that collector was connected to the base of the transistor 2 for a base current 
drive, and, as for this transistor 9 for a switch, the emitter was connected to the ground, 
respectively. 

[0031] Next, the actuation in the above-mentioned configuration is explained. First, when the 
input signal for control is impressed to the base of the transistor 2 for a base current drive from 
other circuit parts of the voltage stabilizer which is not illustrated and the transistor 2 for a base 
current drive operates, base current IB will be supplied to the base of the output transistor 1 and 
the transistor 10 for current detection, supply of this base current IB — the output transistor 1 — 
base current IB -- current amplification factor beta twice -- the output current 10 carried out will 
flow. Moreover, to the transistor 10 for current detection, the current according to the ratio of 
emitter size with the output transistor 1 will flow. That is, when the ratio of the emitter size of 
the output transistor 1 and the transistor 10 for current detection is set to Ql E:QlE'=n:l, the 
collector current of 1/n of a current which flows the output transistor 1 will flow to the transistor 
10 for current detection, and this will be supplied to it to the resistor 8 for current detection. In 
addition, Q1E shall mean the emitter size of the output transistor 1, and Q1E' shall mean the 
emitter size of the transistor 10 for current detection, respectively. 

[0032] On the other hand, between the mutual node of the 1st and 2nd resistors 3 and 4 for 
electrical-potential-difference detection, and the mutual node of the 3rd and 4th resistors 5 and 6 
for electrical-potential-difference detection It is an electrical potential difference corresponding 
to the electrical potential difference VCE between emitter collectors of the output transistor 1. 
the — one — or — the - four - an electrical potential difference — detection — ** — a resistor — 
three - six - resistance - becoming settled - being the so-called - a division ratio - magnitude - 
- an electrical potential difference - obtaining - having - gm - amplifier - seven - the - an 
electrical potential difference — having responded — a current — I — ' — outputting — having — a 
current — detection — ** - a resistor - eight — supplying - having — ******** , Therefore, in 
the resistor 8 for current detection, the current of the sum of the current and current F from the 
gm amplifier 7 which are supplied from the transistor 10 for current detection will flow. And if 
the voltage drop in the resistor 8 for current detection becomes more than predetermined by the 
influx of such a current, while the transistor 9 for a switch will flow and supply of the base 
current of the transistor 2 for a base current drive will be intercepted, supply of the base current 
IB of the output transistor 1 will be intercepted by coincidence. 

[0033] The emitter ratio of the output transistor 1 when the electrical potential difference VCE 
between collector emitters of the output transistor 1 is large enough, and the transistor 10 for 
current detection is set to n:l here. The emitter ratio of the output transistor 1 when the electrical 
potential difference VCE between collector emitters of the output transistor 1 is small, and the 
transistor 10 for current detection is set to n':l. Furthermore, in case current limiting is made (the 
transistor 9 for a switch flows), the current which flows to the resistor 8 for current detection is 
set to IOFF, and the output current IO which flows to the output transistor 1 is searched for. 
First, when the collector current of the transistor 10 for current detection is made into IO' for 
convenience, it is expressed as follows. 

[0034] IO=IOFF-I' [0035] And about the case where the electrical potential difference VCE 
between collector emitters of the output transistor 1 is large enough, between the output current 
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10 and 10', since the relation of IO=nxIO' is materialized, the output current 10 is further 
expressed as IO=n (IOFF-F). On the other hand, when the electrical potential difference VCE 
between collector emitters of the output transistor 1 is small, the relation of IO=n'xIO' is 
materialized, and if F is abbreviation 0, the output current 10 will be expressed as IO=n' (IOFF) 
in this case. 

[0036] When the output current becomes predetermined magnitude, in order to make current 
limiting correctly, the output current when the electrical potential difference VCE between 
collector emitters is large enough, and the output current when the electrical potential difference 
VCE between collector emitters is small need to become equal. That is, it is necessary to become 
n(IOFF-I') =n' (IOFF) for that purpose. Then, arrangement of this formula expresses it as 
I =IOFF-(n'/n) IOFF. After all, in order to make it I =IOFF-(nYn) IOFF materialized, the value of 
the 1st thru/or 4th resistor 3-6 for electrical-potential-difference detection will be adjusted. 
[0037] Thus, it sets for this 2nd example of circuitry. By change of the current amplification 
factor resulting from change of the electrical potential difference between emitter collectors of 
the output transistor 1 The current which flows to the resistor 8 for current detection by making it 
amend in the electrical-potential-difference detecting element 21 between collector emitters, and 
the limit current amendment section 22 so that fluctuation of the set point at the time of current 
limiting being performed may not arise Even if change of the current amplification factor 
resulting from change of the electrical potential difference between emitter collectors of the 
output transistor 1 arises, current limiting will be made with the predetermined set point. 
[0038] In addition, also in which example of circuitry mentioned above, although the bipolar 
transistor was used as a semiconductor device, of course, it does not need to be limited to this 
and the semiconductor device of other classes, for example, a field-effect transistor etc., may be 
used. Moreover, it replaces with the transistor 9 for a switch, and you may make it use other 
switching devices and circuits which carry out open closing by the voltage drop in the resistor 8 
for current detection. 
[0039] 

[Effect of the Invention] As mentioned above, that the instability of the current-limiting actuation 
resulting from fluctuation of the current amplification factor of an output transistor should be 
canceled according to this invention as stated By considering as the configuration which can 
compensate fluctuation of the detection current in the base current detection means of an output 
transistor Without being accompanied by useless consumption of the output current irrespective 
of fluctuation of the current amplification factor of an output transistor unlike the former, in the 
set point, current limiting can be performed certainly, and the effectiveness that the current- 
limiting circuit where the dependability by which actuation was stabilized is high can be offered 
is done so. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the power circuit which comes to have the output transistor by which base current is 
controlled so that output voltage serves as a predetermined value It is the current-limiting circuit 
which is constituted and becomes so that the base current of said output transistor may be 
detected and the output current of said output transistor may be restricted according to the 
detection result. A base current detection means to detect the base current of said output 
transistor, A base current cutoff means to intercept supply of the base current of said output 
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transistor according to the detection result of said base current detecting element, An electrical- 
potential-difference detection means between collector emitters to detect the electrical potential 
difference between collector emitters of said output transistor, The current- limiting circuit 
characterized by coming to provide a base current amendment means to supply the current 
according to the detection result of said electrical-potential-difference detecting element between 
collector emitters to said base current detecting element. 

[Claim 2] A base current amendment means is a current- limiting circuit according to claim 1 
characterized by being what is constituted and becomes so that the output current may increase 
with the increment in the electrical potential difference between collector emitters. 
[Claim 3] In the power circuit which comes to have the output transistor by which base current is 
controlled so that output voltage serves as a predetermined value It is the current-limiting circuit 
which is constituted and becomes so that the base current of said output transistor may be 
detected and the output current of said output transistor may be restricted according to the 
detection result. Between the base of said output transistor, and a ground Series connection of the 
transistor for a base current drive and the resistor for current detection is carried out. It will be in 
switch-on by the predetermined voltage drop in said resistor for current detection. The transistor 
for a switch which intercepts the input of the base current of said transistor for a base current 
drive is prepared. Between the emitter of said output transistor, and a ground The series 
connection of the 1st and 2nd resistors for electrical-potential-difference detection is carried out. 
Between the collector of said output transistor, and a ground The partial pressure electrical 
potential difference series connection of the 3rd and 4th resistors for electrical-potential- 
difference detection is carried out, and according to said 1st and 2nd resistors for electrical- 
potential-difference detection, The conductance amplifier which outputs the current according to 
a difference with the partial pressure electrical potential difference by said 3rd and 4th resistors 
for electrical-potential-difference detection is formed. The output terminal of the conductance 
amplifier concerned The current-limiting circuit characterized by coming to connect at the node 
of said transistor for a base current drive, and said resistor for current detection. 
[Claim 4] In the power circuit which comes to have the output transistor by which base current is 
controlled so that output voltage serves as a predetermined value It is the current-limiting circuit 
which is constituted and becomes so that the base current of said output transistor may be 
detected and the output current of said output transistor may be restricted according to the 
detection result. Between the base of said output transistor, and a ground The transistor for 
current detection by which the series connection of the transistor for a base current drive is 
carried out, and current mirror connection is made with said output transistor is prepared. 
Between the outgoing end of the transistor for current detection concerned, and a ground The 
resistor for current detection will be connected and it will be in switch-on by the predetermined 
voltage drop in said resistor for current detection. The transistor for a switch which intercepts the 
input of the base current of said transistor for a base current drive is prepared. Between the 
emitter of said output transistor, and a ground The series connection of the 1st and 2nd resistors 
for electrical-potential-difference detection is carried out. Between the collector of said output 
transistor, and a ground The partial pressure electrical potential difference series connection of 
the 3rd and 4th resistors for electrical-potential-difference detection is carried out, and according 
to said 1st and 2nd resistors for electrical-potential-difference detection, The conductance 
amplifier which outputs the current according to a difference with the partial pressure electrical 
potential difference by said 3rd and 4th resistors for electrical-potential-difference detection is 
formed. The output terminal of the conductance amplifier concerned The current- limiting circuit 
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characterized by coming to connect at the node of said transistor for current detection, and said 
resistor for current detection. 
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